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A scenario for a 5-year run plan and the implications

Jamie Nagle (University of Colorado Boulder)
June 13, 2017

• Official sPHENIX technical note in progress…

http://www.phenix.bnl.gov/WWW/publish/nagle/sPHENIX/nagle_sphenix_scenarti
onote_draft06132017.pdf

• Excel spreadsheet used also available here…

The spread sheet includes the values used for the original sPHENIX proposal.

• This incorporated new C-AD numbers documented in 05/11/2017 note:

http://www.rhichome.bnl.gov/RHIC/Runs/RhicProjections.pdf   

http://www.phenix.bnl.gov/WWW/publish/nagle/sPHENIX/nagle_sphenix_rates_up

date05162017.xlsx

http://www.phenix.bnl.gov/WWW/publish/nagle/sPHENIX/nagle_sphenix_rates_update05162017.xlsx
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Au+Au @ 200 GeV recording minimum bias at 15 kHz
More conservative C-AD ramp up and mean of MIN/MAX projections
Assume 60% sPHENIX uptime in 2022-23, 80% in later years

Just recording straightaway at 15 kHz for |z| < 10 cm …
47 billion (2022) + 96 billion (2024) + 96 billion (2026) = Total 239 billion events

For topics with Level-1 selective trigger (e.g. high pt photons), one can sample 
within |z| < 10 cm a total of 550 billion events.    One could consider sampling 
events over a wider z-vertex for calorimeter only measurements, 1.5 trillion events.
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Created with the sPHENIX ROOT style (thanks Peter)…
https://wiki.bnl.gov/sPHENIX/index.php/Plot_template

https://wiki.bnl.gov/sPHENIX/index.php/Plot_template
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p+p @ 200 GeV mostly sampling physics with Level-1 triggers
More conservative C-AD ramp up and mean of MIN/MAX projections
48 pb^-1 (2024) + 149 pb^-1 (2026) = Total 197 pb^-1

Note in the original sPHENIX proposal, more optimistic numbers had 104 pb^-1 in 
10 weeks.    Thus, physics projections with this multi-year run plan will have a 
factor of x2 more statistics.

Documentation of Level-1 trigger efficiencies in p+p and p+Au now in CDR draft.    
We need to be very careful about heavy flavor hadrons /jets and what can and 
cannot be triggered on.
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Number of cryo-weeks …

In the sPHENIX proposal with guidance for only two-years of running, we 
were told by the ALD to assume 30-cryo weeks per run (i.e. be aggressive).

First run of 30 cryo-weeks, assume additional 10.5 weeks of commission time.

Other runs fit with 28-30 cryo-weeks each.

Specific guidance from ALD/DOE on numbers of weeks?      
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My understanding for the TPC and charge distortions is that what matters is 
the highest interaction rate (over all z-vertices) scaled by the dNch/dh.

Need technical note documenting that these are the specifications for the 
TPC (and MAPS etc.) to be able to handle…

• Can the TPC handle 219 kHz Au+Au rate of charged particles?
• If not, then what?    If not, then this run plan does not quite make sense.
• Recent TPC conference talks still quote 100 kHz (?)
• These rates also need to feed into DAQ data volumes for the TPC.

Charge Particle Flux and TPC/Tracking…
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Overall radiation is an issue for various components – e.g. SiPMs.
There is a contribution from beam-loss, beam-scrape (hard to calculate).
There is also a contribution from collisions – which should roughly scale at 
the total integrated collision rate x dNch/dh x running time.

How to scale integrated charged particles to dose at the detector?
Need documentation on lifetime sPHENIX dose for SiPM lifetime or 
replacement plan….

Radiation and SiPMs…
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In particular for p+p and p+Au, we need to sample the luminosity with 
selective Level-1 triggers.

First pass update on Level-1 trigger simulations for single photons, jets, 
single hadrons, and Upsilons.   

Rejections of order 5,000 - 10,000 are needed to get down to 1-2 
kHz of bandwidth allocation for different physics topics.      

Trigger Requirements…
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Dennis and Erin Bossard (CU Undergraduate) 
have been running sPHENIX GEANT 
simulations to calculate p+p @ 200 GeV 
trigger efficiencies and rejections.

So far, using tower 2x2 sums but without 
emulation of detailed trigger electronics. 

1. Direct photons
2. Reconstructed Jets
3. Hadrons (i.e. narrower Calorimeter energy cluster)
4. Upsilons

Next steps include extensions to p+Au and then Au+Au (for a few 
very high pT areas)…
New areas include lower pT heavy flavor hadrons…
Full emulation of trigger electronics (e.g. 8 bit limit on 2x2 sums)
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1. Direct photons
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2.   Reconstructed Jets
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3.   Hadrons…
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4.   Upsilons…

All look in reasonable shape for p+p case for “core sPHENIX physics 
deliverables”…. Probably the bigger question is 

what more can we deliver…
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